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(54) Single facer with small intermediate corrugating roll and variable wrap arm device 



(57) The labyrinth path in the corrugating nip of a 
single facer is substantially reduced by utilizing a small 
diameter corrugating roll captured between a larger di- 
ameter conventional corrugating roll and a backing roll 
arrangement. The smaller diameter corrugating roll is 



captured to prevent bending thereof under corrugating 
loads The corrugator may be operated at high speeds 
without the adverse increase in labyrinth path and web 
tension characteristic of a pair of large diameter corru- 
gating rolls. 
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[0001] This application is a conlinuatinnio , ,~ 
«l No. 08/854.953. filed May 1 3 99^?^ ^ 
tmualion-in-par. of Sedal No OS/S^ Qof n ' S 3 C ° n " 
26, 1996, now Patent No. 5 628^5 " M " Bh 

BACKGROUND OF THE INVENTION 

and, more part cular v to T COmJ9a,ed Paperboard 
a single facer * '° 3 COrru9a, '"9 roll assembly for 

- • Hng] e facTaZ^T °' C ° rrUgated ™°«>™«- 
um web. TXl7oTu '° C ° rrU9a * e ,he med '' 
and to br, ng V nner w^h / " PS ° n ° ne ,ace ,here °'. 

the axes of all three 7oT s l ' 3fe a ' i9ned 80 

medium web is fed J? 9en<3ra " y CO P lanar - The 

9 a«ing rolTs an £ f^T *° ,nte ™Wn9 corru- 

by a gle JS^X^r ' 
roll which comprises the in. ! 6 corru 9at>ng 

in the construction of , inn,! ,' 963 have 066,1 ™de 
of the corruoSr ^ 9 le, * eretom a««aimhequa% 

the load JSiS r SUSSES f °' 
has required that one of the fluted 1? corri, 9at.ng ™P 
made with a crowned surf*™ " corru 9at.ng rolls be 
"ection under DeZZ^T 

to the pressure 'roll add ngZhe ^ ran8m,nad 

with a negaLe crow'to H? rin9 *" Pr6SSUre «* 
single face web componen" " *" ^ ,he ' WO 

s, ^zr^ in ,h ° ° p - 

hnth- effect J ^ "? ! ^ ' S ' he ^Hed "laby- 
-eds, sTnglT - 

9 As the med.um web is drawn into the pres- 
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formed folded and nat h« ^ oegrns to be de- 

w. lujueo ana gathered as t movpc ,nt* t ^ 
mp centerline where full p n n ° the aclual 

be wrapped partiallv am „! he web beains K> 

orflutesof t heScZ na ,° PP0S,,e a " ema(in 9 ,eetn 
•he my n^ d ^ No 

of the web on a flute ^ adds a tenT ^ °' 
the overall web ^Z Z^Z^T^ '° 
rinth effect is increased ' theaddl "ve laby- 

pios^T^ 

Minimize ,h a I l?':"^ 9 ro " s '° 
pressurized flexu e comn ° Pr ° Vide inter ' la »y 

bowing ,o wh ch "her STT 1'°° ^ ' he inevitab,e 

ynnth effoe, is d s t| bcd ^^^-,0 the lab- 
accordance with this pafen. me U n 4 ' 531 '" 6 - ' n 
contact with the W^XX^?'T ,,nfl ^ 
dividing the upper roll . - .? ^Phased" by 

each o? which^e? ^^7^ 
gating roll at a different ooint A »! , °' her COrru " 
effect is provided ly maZ\2T *" dephaSin 9 
corrugating roll of 2 

going solutions require exi ron 17 ° f tne ,ore - 

tions. Alternately Z ofZTZ T^* ^ C ° nS,rUC - 
rolls may be eTmi^JSS?"* 9 ^^^ 
«*e a small diame 2 mermedlr m6anS USed '° Slabi " 
vide the require?^ 7' r ! ' lecorru 9 ali "9 roll topro- 
small roll ^ P ^ pr6Vent def 'ection of the 
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by u«i,i 2i n ga SiZS 3 m0dmed sin9,e ,acer 

sma,, djameter roII ^rr^sr s2 ,he 

and mmimize roll deflection 'oad.ngs 

ing rolls mounted and ooera^ld o ma ' n C °" U 9a'- 

n. P force acting no^^tS^; 
•he plane common thereto L^n, ! 9enera " y in 
gating rol, is mounted betwo n^dTV'T 
gagement with both ma.n c^^^?^™- 

main corrugating rolls and hi i 9 P W " h ° ne of ,he 
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11 T 6 ' abyrinlh P3per pa,h su «^< to pre- 
mTl? V WSb * "Wumg th. inter- 

med ate web corrugating roll between the .wo main cor- 
"gat.ng rolls, .he nip (orce ac.s «o hold .he smaTer ° . 

[0009] a significant reduction in the labyrinth path of 

eTof ZZV ^ ^ main * ainin9 ,he rati ° °' 
eter of the main corrugating roll and the intermediate 

inn Z „ P K re,erab 'y one ° r both of the main corrugat- 
^g rolls are heated and the intermediate corrugating Si 
may be heated as well. 9 
[001 0] The apparatus may be constructed to wrap the 
corrugated medium on the intermediate corrugating oS 

STST" °' ?' COrrU9a " n9 nip '° ,he - enSge 
ment between the intermediate Vol! and the other mafn 
corrugating roll, and then back wrapped on the oTher 
main corrugating roll downstream to the point of joinder 
w th the „ner web ,n the pressure nip. Preferably the 
-ntermediate corrugating roll and the other or lower co, 

SI 9 of"; h nC,Ude m8anS f °-PP^9a vacuum to the 
portions of he corrugated medium wrapped thereon 
The apparatus may include a .iner delivery roll of any 

contact with the mam corrugating roll carrying the cor- 
o,gatec medium The liner delivery rol, came's a ,"er 
web and forms with the main corrugating roll a nip to join 
the liner web to the corrugated mediums the flute £ 
of wh ch a surtable adhesive has been applied. 
[0011 J (n a presently preferred embodiment of the sin- 
ge facer of the subject invention, only one large dim- 
mer fluted corrugating roll is utilized. The small diameter 

Qrea^r V "* Pre ' er3b,y havinp a «<*™°< not 
greater than about one-third the diameter of the lame 

corrugal.ng roll is positioned to interengage the large S 

scr bed e rf r COrrU9a " n9 r °" °' ,he previ0us 'V °* 
1 Zri *. , embod,men, • me an S are provided for applying 

the aS tenom T T "* S-era.ly'aiong 9 

ore c eaS a 7° "* reSU " an ' °' ,he rad ' a ' 
Zunn T 9 ?' P ° rCe WhlCh 30,5 tnrou 9 h ,he corru- 
gating nip ,n a plane generally common to the axes of 
he corrugating rolls. The radial backing lorce also acts 
to . restrain the small diameter roll against deflection " a 
manner similar to the upper of the two .arge corruqat no 
rolls ,n the previous embodiment c °™9at<ng 

vSion aCC ° rdance W,h ° ne ^bodimen. o. ,he in- 
vention, the force applying means comprises an idler roll 
means which ro.atab.y engages the small diameter cot 
rugaung roll. The idler roll means may comprise a resi 

mon. w,th the fluted small diameter corrugating roll 2- 

rofl adapted o interengage the flutes of the small diam- 

idler rol " 9 ' 9 r °"- ' n ' he Pre ' erred -*odimen,, the 
•die roll means comprises pairs of idler rolls which are 
positioned along the length of the small diameter CO rru 



gatrng , roll. The rolls of each pair are mounted on oppo- 
s..e sides o, the plane generally common to the axes of 
he twocorrugating rolls. Eachpairof idler rolls includes 
'Is own interconnecting support. An actuator is opera 

ua!< oZrT f ° rCe MSanS 9re provided '« indS 
ually operat.ng each actuator to vary the force an Q iip rt 
by .he u ||S , he sma|| djame( V c :*™*^ 

[0013] in accordance with the preferred embodiment 
of he present invention, the backing roll arrangemen 
-ncludes pairs of idler rolls each having a pressure bel 
entrained around each pair of idler rolls. The pa's 0 
■dler rolls are positioned along the axial length o he 
small diameter corrugation roll. The idler rolls of each 
. pair are mounted on opposite sides of the plane gener 
ally common to the axes of the two corrugating r 
pressure belt is entrained around each pair ol idler Jlls ■ 
such that the portion of the belt suspended be ween The 
can be moved into contact with the ZtZxt 

tsZlT^ 9 r °" EaCh pairof «* -dudes 
its own interconnecting support assembly. An actuator 
s operatively connected to each idler J. suppon as- 
sembly to supply the necessary nip force between the 
pressure belt and the small diameter corrugaTng rofl 

,1, , Pr ° VidCd f ° r indiVidual, y «W*9 each at 
he smrnT f ° rCe aPP " ed by ,he P-s're belts To 
*e small d.ameter corrugating roll. Each pressure be^ 
may compr.se a belt having a smooth outer surface for 

so ro 7 ir 6 ? T f,U ' ed Sma " diamel - -rru9a e tln ° g r 
roll. Alternately, the pressure bel, may include a fluted 
outer surface adapted to interengage the flutes o he 
small diameter corrugating roll. 

[0014] The apparatus of the preferred embodiment 
may be constructed to include a wrap arm device^ha 

he^Thl'V^ am0Un * °' ci --'eren,ia, ; r ap o 
hefreshly glued single face corr ugated webaroun dthe 

ZZL '^T hea ' ed COrm9atin 9 ro » Tn e wrap arm 
t II S 3 P8ir °' Wr3p arms that *s attached to 

an idler wrapping roll on one end. The pair of wrap arms 
suspends the idler wrapping rol, atong'an ax^ 
to he axis of the large diameter corrugating rof Tafh 
of the wrap arms are pivotal.y mounted about an end 
opposae the idler wrapping roll such that the ptvotinp 

* .Zr en L°' WraP armS mOVe the »r wrapping ofl 
toward and away from the large diameter corrugating 

amoun y ,r ,n9 id ' er WfaPPin9 r °" in this manne'r he' 
amount of circumferential wrap can be adjusted. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0015] FIG 1 is a schematic side elevation of a single 
faceMncorporating the construction of the present l 

[0016] P'G.Sisaschematicrepresentalionofthelab- 
55 ynnth path in corrugating rolls of the prior ah 

Sh 7 ^ ,h ' S 3 SCh6ma " C re P resen 'ation of the lab- 
ynnth path ,n the corrugating rolls of the present inven- 
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[0018] FIG. 4 is a schematic side elevation of a single 
facer incorporating the construction of the present in- 
vention. 

[0019] FIG. 5 is a generally top plan view taken on line 
5-5 of FIG. 4. 5 
[0020] FIG. 6 is a schematic side elevation view of a 
single facer incorporating the construction of the pres- 
ently preferred embodiment of the invention. 
[0021] FIG. 7 is a generally top plan view taken on line 
7-7 of FIG. 6. w 
[0022] FIG. S is a schematic side elevation view of a 
single facer incorporating the wrap arm device of the 
presently preferred embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 15 
EMBODIMENT 

[0023] In the single facer apparatus shown in FIG. 1. 
a conventional upper main corrugating roll 10 and lower 
main corrugating roll 11 are mounted in a modified po- 20 
sition to capture therebetween and operate in rotating 
interengagement with a small intermediate corrugating 
roll 12. Each of the rolls 10-12 is provided with a con- 
ventional fluted peripheral surface with the flutes of each 
roll being of the same size, shape and pitch. In accord- s& 
ance with standards in the corrugated paperboard in- 
dustry, flute configurations vary in terms of pitch dimen- 
sion (number of flutes per foot) and flute depth (crown 
to root dimension). In the U.S., the configurations range 
from A-flute having 33 to 35 flutes per foot and a flute 30 
depth of .185 inch (4.7 mm) to E-flute having 90 to 96 
flutes per foot and a flute depth of .045 inch (1.1 mm). 
A corresponding pilch dimension range from A-fiute to 
E-flute is about 1/3 inch (approximately 8 mm) to about 
1/3 inch (about 3 mm). 35 
[0024] For many years, single facers have been made 
with a single pair of corrugating rolls, such as rolls 10 
and 11 which were counterrotated to create a corrugat- 
ing nip therebetween. A paper medium web 13 is fed 
directly into the nip and corrugated in the usual manner. 
Also until relatively recently, the diameters of the inter- 
engaging corrugated roll pair did not exceed about 12 
inches (about 30 cm). However, as corrugator line 
speeds increased with a concomitant need to increase 
the speed of the single facer, corrugating roil diameters 
were increased to as large as 18 inches (about 46 cm) 
or more 

[0025] Referring also to FIGS. 2 and 3, there is shown 
schematically the generation of the so-called labyrinth 
path which the medium web 1 3 follows as it is pulled into 
the corrugating nip. Each of the FIGS. 2 and 3 illustra- 
tions utilizes inter-engaging corrugating rolls having 
flutes of the same pitch and shape, the only differences 
being in the diameter of one corrugating roll in each pair. 
FIG. 2 shows the medium web moving generally tan- 
gentially into the corrugating nip between two equal and 
relatively large diameter corrugating rolls, such as main 
rolls 1 0 and n in FIG 1 . if repositioned As the diameter 



of a corrugating roll increases, its arc or pitch circle nat- 
urally tends to straighten or flatten. As the medium web 
1 3 is drawn into the nip 1 4. it begins to be gathered and 
folded by contact with the flutes of both rolls upstream 
of the nip. Thus, before the web reaches its final corru- 
gated flute shape at the centerlme of the nip 14, it has 
already been subjected, in the illustrated embodiment, 
to some degree of folding or wrapping around three flute 
tips in addition to the fully interengaged flute tip pair at 
the nip. This is what is referred to in the industry as the 
labyrinth path. The wrapping of the web around each 
flute tip creates added tension in the web and these ten- 
sion forces are additive. The forces are calculated in ac- 
cordance with the function e^p, where p is the coefficient 
of friction and (3 is the angle of wrap around the arcuate 
flute tip in radians. As corrugating roll diameters have 
increased to match corrugator speeds and nip loadings, 
the labyrinth paths have increased to the point where 
excess tension in the web often results in rupture of the 
medium web at the nip. 

[0026] in accordance with the present invention, the 
interposition of the small diameter corrugating roll 1 2 be- 
tween the upper and lower corrugating rolls 10 and 11 
has the effect of considerably reducing the labyrinth 
path length and the corresponding build up of additive 
web tension. The modified single facer still utilizes larger 
high speed and high strength corrugating rollers which 
capture the small diameter intermediate roll ^therebe- 
tween. As shown in FIG. 3, the length of the labyrinth 
path into the modified corrugating nip 15, formed by in- 
ter-engagement of the upper main corrugating roll 10 
and the smaller diameter intermediate corrugating roll 
12, is substantially reduced in length. As may be seen, 
the medium web 1 3 is partially wrapped on only two flute 
tips (in addition to the fully engaged pair at the nip 15) 
resulting in a labyrinth length significantly shorter than 
the length of the labyrinth in the FIG. 2 illustration. It is 
also believed that as the number of reverse bends im- 
parted to the medium web as it travels through the ser- 
pentine labyrinth path increases with corrugating roll di- 
ameter increase, the problem of increasing tensile force 
on the web is compounded. 

[0027] By maintaining the relatively large diameters 
of the upper and lower main corrugating rolls 1 0 and 1 1 , 
high corrugating speeds and the resistance of the rolls 
to deflection may be retained. As shown in FIG. l : the 
assembly of the three corrugating rolls 10-12 results in 
their roialional axes lying generally in a common plane. 
This plane also passes through the corrugating nip 15 
and the corresponding nip 16 between the intermediate 
roll 1 2 and the lower corrugating roll 11.lt should be not- 
ed that because the medium web 13 passing through 
nip 1 6 has already been corrugated, there is no labyrinth 
effect in nip 16. With main corrugating rolls 10 and 11 
manufactured to larger diameters with inherently im- 
proved resistance to axial bending in the common plane, 
smaller and lower strength intermediate corrugating roll 
12 is captured therebetween and held against axial 
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bending or deformation in that plane. It is believed thai 
the three roll assembly of the present invention may 
even allow the elimination of expensive crowned corru- 
gating roll constructions. It is possible, if desired, to sub- 
stantially increase the diameter of the upper corrugating 
roll 10 (and the lower corrugating roll 11 as well) to. for 
example, 24 inches (in excess of 60 cm). Correspond- 
ingly, the smaller intermediate corrugating roll 12 may 
have a diameter as small as 6 inches (about 1 5 cm), but 
may have a diameter of 8 inches (20 cm) or larger. It is 
believed that a ratio of diameters of upper corrugating 
roll 10 to intermediate corrugating roll 12 of at least 
about 3:1 is desirable. This ratio may, however, be var- 
ied considerably depending on overall medium web 
strength and roll speeds. Variation in flute type may also 
have some effect, but the benefits of labyrinth path 
length reduction provided by the subject invention are 
applicable to all flute types. 

[0028] The remaining construction of the single facer 
utilizing the subject invention may be generally conven- 
tional. Thus, one or all of the corrugating rolls 10,11 and 
1 2 may be internally heated with steam, as through con- 
nections in their respective axial supporting shafts 1 7. 1 8 
and 20, all in a manner well known in the art. Preferably, 
both the intermediate corrugating roll 12 and the lower 
main corrugating roll 11 are provided with conventional 
vacuum systems by which vacuum is applied, via suit- 
able networks of axial and radial vacuum passages 21 
and 22, to the corrugated medium 23 wrapped thereon 
to help maintain its shape and position. The glue roll 24 
of a conventional glue applicator makes rotating contact 
with the flute lips of the corrugated medium 23 on the 
lower corrugating roll 1 1 A liner web 26 is carried around 
a portion of a liner delivery roll 25 where it is brought 
into contact with the glued flute tips of the corrugated 
medium 23 in the pressure nip 27 formed by the liner 
delivery roll 25 and the lower corrugating roll 11 The 
liner delivery roll 25 may be of a conventional construc- 
tion and positioned with its axis generally in the same 
plane as the axes of the corrugating rolls 10-12. Alter- 
nately, other pressure roll constructions may also be 
used, including a low pressure nip roll with supplemental 
curing of the resultant single face web 28 such as in 
downstream web heating device 29. as disclosed in my 
Patent No. 5,600,900 entitled "Vacuum Assisted Web 
Drying System", issued February 11, 1997. or my co- 
pending application entitled "Pressure Roll for a Single 
Facer" filed on the same dale as this application. 
[0029] Referring now to FIGS. 4 and 5, the small di- 
ameter intermediate corrugating roll 12 may be utilized 
in a modified single facer construction with only a lower 
corrugating roll 11 and with the upper corrugating roll of 
the previous embodiment replaced with a modified 
backing roll arrangement 30. In this presently preferred 
embodimenl. the nip 1 6 between the small intermediate 
corrugating roll 12 and the larger diameter lower corru- 
gating roll 11 becomes the corrugating nip. The medium 
web 13 is thus fed from a direction opposite the web in 
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the FIG. 1 embodiment and directly into the nip 16. From 
that point, the corrugated medium 23 is handled in ex- 
actly the same manner as in the FIG. 1 embodiment. 
[0030] To provide the necessary corrugating nip force 
the backing roll arrangement 30 is positioned and oper- 
ated to provide a downward force against the smaM cor- 
rugating roll 12, the resultant of which force acts through 
the corrugating nip generally in the plane common to the 
axes of both corrugating rolls 11 and 12. The backing 
roll arrangement 30 preferably applies a force along the 
full axial length of the small diameter corrugating roll 1 2 
to provide a uniform nipping pressure or force and a uni- 
form backing force which restrains the small corrugating 
roll against deflection normal to its axis. 
[0031] The backing roll arrangement 30 includes a se- 
ries of pairs of idler rolls 31, with each pair attached to 
a mounting bracket 32 such that the rolls are mounted 
on opposite sides of the common plane through the cor- 
rugating roll axes. The idler rolls 31 are positioned to 
bear directly on the outside of the fluted small diameter 
corrugating roll 12. The opposite axial ends of the small 
corrugating roll 12 are supported on the ends of a pair 
of pivot arms 34, the opposite ends of which are pivotally 
attached to the machine frame 35. Each idler roll pair 
includes a pneumatic cylinder 33 opcrativcly attached 
to the mounting bracket 32 to impose a selectively var- 
iable force on the idler rolls and thus on the small cor- 
rugating roll 12. 

[0032] The idler rolls 31 may comprise a hard rubber 
or rubber-like material to help reduce noise and vibra- 
tion. The cylindrical outside surfaces of the idler rolls 31 
may be smooth, as indicated, or may be provided with 
flutes to match the flute pattern of the corrugating roll 12 
engaged by the idler rolls. 

[0033] Although a plurality of pairs of idler rolls is pre- 
ferred, as indicated, a pair of full length backing rolls 
could be used or a single full length roll positioned gen- 
erally in the same manner as the large upper corrugating 
roll 10 of the FIG. 1 embodiment. The corrugating nip 
force and the force necessary to restrain the small cor- 
rugating roll against deflection may also be provided by 
an alternate backing means, such as an air bearing. In 
another embodiment, the intermediate corrugating roll 
12 could be provided with a series of axially spaced an- 
nular grooves which interrupt the flute pattern and in 
which grooves narrow idler rolls (similar to roll pairs 31 ) 
are positioned to operate and provide the indicated 
backing force. 

[0034] Referring now to FIGS. 6 and 7, thereshown is 
a presently preferred embodiment of the invention. In 
the preferred embodiment, the small diameter corrugat- 
ing roll 12 is utilized in a modified single facer construc- 
tion with only a lower corrugating roll 11 and with the 
upper corrugating roll of the previous embodiment re- 
placed with a modified backing roll arrangement 36. In 
a similar manner to the embodiment shown in FIG. 4, 
the nip 16 between the small diameter corrugating roll 
12 and the larger diameter lower corrugating roll 11 be- 
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comes the corrugating nip 

[0035] To provide the necessary corrugating nip force, 
the backing roll arrangement 36 is positioned and oper- 
ated to provide a downward force against the small di- 
ameter corrugating roll 12, the resultant of which force $ 
acts through the corrugating nip 16 generally in the 
plane common to the axes ol both corrugating rolls 11 
and 12. The backing roll arrangement 36 preferably ap- 
plies a force along the full axial length of the small di- 
ameter corrugating roll 1 2 to provide a uniform nipping to 
pressure or force and a uniform backing force which re- 
strains the small corrugating roll against deflection nor- 
mal to its axis. 

[0036] The backing roll arrangement 36 generally in- 
cludes a series of pairs of idler rolls 38 ; with each pair is 
rotatably attached to a mounting bracket 40 such that 
the idler rolls 38 are mounted on opposite sides of- the 
common plane through the corrugating roll axes. A pres- 
sure belt 42 is entrained around each pair of idler rolls 
38 such that a portion of the pressure belt 42 is posi- 20 
tioned on each side of the rotational axis of the pair of 
idler rolls 38. Each pressure belt 42 is positioned to bear 
directly on the outside of the fluted small diameter cor- 
rugating roll 12 such that the backing roll arrangement 
36 can apply a backing force to the small diameter cor- 2s 
rugating roll 12 through the plurality of pressure belts 
42. Each pressure belt 42 is entrained between a pair 
of idler rolls 33 with a sufficient amount of slack such 
that when the pressure belt 42 is moved into contact with 
the small diameter corrugation roll 12, the belt 42 con- 30 
tacts a portion of the outer circumference of roll 12. As 
can be understood by comparing the backing roll ar- 
rangement 36 shown in Fig. 6 with the backing roll ar- 
rangement 30 of Fig. 4, the pressure belt 42 increases 
the amount of surface contact with the small diameter 35 
corrugating roll 1 2 as compared to the pair of idler rolls 
38 alone. This increased surface contact reduces the 
noise generated by the single facer and increases the 
effectiveness of the backing force provided by the back- 
ing roll arrangement 36. 40 
[0037] The mounting bracket 40 is generally con- 
structed to space the pair of idler rolls 38 such thai the 
distance between the outer diameters of the idler rolls 
38 is slightly less than the outer diameter of the small 
corrugating roll 12. Each idler roll pair includes a pneu- -*5 
matte cylinder 33 operatively attached to the mounting 
bracket 40 to impose a selectively variable force on the 
idler rolls 38 and pressure bell 40 and thus on the small 
corrugating roll 12. The pneumatic cylinder 33 can be 
operated to move the pressure belt 42 into and out of so 
contact with the small diameter corrugating roll 12, as 
shown in phantom in Fig. 8 and by arrow 45. 
[0038] When the pneumatic cylinder 33 is operated to 
move the idler rolls 38 and pressure belt 42 into contact 
with the small corrugating roll 12, the pressure belt 42 ss 
is pressed into contact with a portion of the fluted outer 
circumference of the small corrugating roll 12. Further 
pressure by the pneumatic cylinder 33 applies a greater 



amount of pressure to the small corrugating roll 12 
through the pressure belt 42. Preferably Ihe pressure 
belt 42 is a standard fabric belt having sufficient strength 
to withstand constant pressure without failure. Alterna- 
tively, the pressure belt 42 could be fluted, such as by 
using an inverted timing belt, to match the small corru- 
gating roll 12 such that the teeth of the pressure belt 40 
would interact with the flutes on the small corrugating 
roll 12. 

[0039] Referring now to FIG. 7. a plurality of backing 
roll arrangements 36 are positioned along the axial 
length of small corrugating roll 1 2, such that the plurality 
of backing roll arrangements 36 can supply a backing 
force along the entire axial length of small diameter cor- 
rugating roll 12. Since each of the backing roll arrange- 
ments 36 includes its own pneumatic cylinder 33 : the 
backing roll arrangements 36 can be configured to be 
operated independently such that the backing force can 
be varied along the axial length of the small diameter 
corrugating roll 12. 

[0040] The corrugated medium 23 exiting the corru- 
gating nip 1 6 remains on the fluted surface of the corru- 
gating roll 11. where the exposed flute tips are immedi- 
ately coated with lines of adhesive by the glue roll 24 in 
a manner similar to the embodiments previously de- 
scribed. Downstream of the glue roll 24, a liner web 26 
is brought into contact with the glued corrugated medi- 
um 23 on a liner delivery roll 25 around which the liner 
web 26 is wrapped and brought generally into tangential 
contact with the glued flute tips. As in the previously de- 
scribed embodiments, the liner delivery roll 25 is prefer- 
ably spaced from the fluted outer surlace of the corru- 
gating roll 1 1 by a distance sufficient to preclude any 
significant nip pressure. The freshly glued single face 
web 28 reaches the heating device 29 which cures the 
glue bonds. 

[0041] Referring now to Fig. 8, thereshown is an al- 
ternate construction for the preferred embodiment of the 
invention. In this embodiment, the freshly glued single 
face web 28 leaving the liner delivery roll 25 is main- 
tained in contact with the heated corrugating roll 11 by 
a wrap arm device 50. The wrap arm device 50 allows 
the single face web to be adjustably wrapped around 
the circumferential portion ol the large diameter corru- 
gating roll 1 1 of a selected length or arc in a similar man- 
ner to the system disclosed in my copending application 
entitled Improved Low Pressure Single Facer Serial No. 
08/856,662, now Patent No. 5,628.865. 
[0042] The wrap arm device 50 includes a pait of wrap 
arms 52 rotatably mounted at a first end 53 to a pivot 
connection 54. The pivot axis of the pivot connection 54 
is spaced from the rotational axis of the large diameter 
corrugation roll 11 such that the wrap arm device 50 can 
move toward and away from the large diameter corru- 
gating roll 11. The pivot connection 54 includes drive 
means capable of moving the wrap arms 52 between an 
extended position (shown in phantom) and a retracted 
position. An idler roll 56 is mounted to the second, op- 
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posite end 57 of each wrap arm 52 and extends the full 
axial length of the corrugating roll 11 . 
[0043] As shown in FIG. 3, the wrap arms 52 can pivot 
about the pivot connection 54 to move the idler roll 56 
toward and away from the corrugating roll 11 along an 
arc generally shown in phantom. When the wrap arm 
device 50 is pivoted into its extended position (shown in 
phantom), the idler roll 56 is positioned in closely spaced 
relation to the fluted outer circumference of the large di- 
ameter corrugating roll 11 to maintain the single face 
web 28 in engagement with the fluted outer surface of 
the corrugating roll 11 for a maximum period of time. In 
the embodiment shown in FIG. 8 ; it can be seen that the 
single face web 28 remains in contact with the fluted out- 
er surface of the heated corrugating roll 11 for approxi- 
mately 180 p ol rotation after being formed by the pres- 
sure roll 25. • 
[0044] As the wrap arms 52 pivot from the extended 
position to the retracted position, the amount of contact 
between the freshly glued single lace web 28 and the 
fluted outer surface of the couugating roll 11 is de- 
creased. Specifically, the single face web 28 extends 
between the outer circumference of the corrugating roll 
11 and the idler roll 56 along a tangential path with re- 
spect to the outer circumference of the corrugating roll 
1 1 to vary the amount of contact between the single face 
web 28 and the fluted surface of the corrugating roll 11. 
Thus, the wrap arm device 50 can be moved about the 
pivot connection 54 by the drive means to selectively 
adjust the amount of circumferential wrap of the single 
face web 28 on the corrugating roll 11. In the embodi- 
ment shown in FIG. 8. the wrap arm device 50 can pro- 
vide for somewhat more than 180° of wrap of a single 
face web 28 around the corrugating roll 11. From the 
idler roll 56 on the wrap arm 52, a single face web 28 is 
delivered to a downstream web drive from which it is 
carried to further downstream processing or storage, 
such as a conventional bridge storage area. 



Claims 

1. A single facer apparatus for forming a single face 
corrugated web comprising: 

a large diameter fluted corrugating roll; 
a small diameter fluted corrugating roll posi- 
tioned to inlerengage the large diameter roll to 
create therewith a corrugating nip: and 
a plurality of backing roll arrangements in rotat- 
able engagement with the small diameter cor- 
rugating roll, each backing roll arrangement in- 
cluding a pair of idler rolls mounted on support 
assembly and a pressure belt entrained be- 
tween ihe pair of idler rolls; and., 
an actuator operatively connected to each roll 
pair support assembly to impose a variable 
backing force on the backing roll arrangement 



w 4. 
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to force the pressure belt into contact with the 
small diameter corrugating roll. 

The apparatus as set forth in claim 1 wherein the 
large diameter corrugating roll is heated. 

The apparatus as set forth in claim 1 wherein the 
actuator is a pneumatic cylinder. 

The apparatus as set forth in claim 1 wherein the 
plurality of backing roll arrangements extend along 
the axial length ol the small diameter corrugating 
roll. 

The apparatus as set forth in claim 1 wherein the 
pressure belt includes flutes interengaging the 
flutes on the small diameter corrugating roll. 

A single facer apparatus for producing a single face 
corrugated web from a medium web and a liner web, 
the apparatus comprising: 

a large diameter fluted corrugating roll: 
a small diameter fluted corrugating roll having 
a diameter not greater than about 1/3 the largo 
diameter roll and positioned to interengage the 
large diameter roll to create therewith a corru- 
gating nip; and 

a plurality of pressure belts each entrained be- 
tween a pair of idler rolls, the plurality of pres- 
sure belts being positioned along the axial 
length of the smaller diameter fluted corrugat- 
ing roll to apply a radial force to the small diam- 
eter roll along the axial length thereof, the re- 
sultant of said radial force creating a nip force 
acting through the corrugating nip to restrain 
the small diameter roll against deflection. 



7. The apparatus as set forth in claim 6 further com- 
prising: 

a backing roll support assembly for each pair of 
idler rolls upon which one of the pressure belts 
is entrained: and 

an actuator operatively connected to each 
backing roll support assembly, the actuator 
supplying the required force to hold the pres- 
sure bell against the small diameter fluted cor- 
rugating roll. 



8. The apparatus as set forth in claim 6 wherein the 
rolls of each pair of idler rolls are positioned on op- 
posite sides of a common plane passing through the 
axes of rotation lor the large diameter corrugating 

55 roll and the small diameter corrugating roll. 

9. An apparatus for forming a single face corrugated 
web from a liner web and a medium web compris- 
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mg: 

a large diameter fluted corrugating roll: 
a small diameter fluted corrugating roll posi- 
tioned to interengage the large diameter roll to 5 
create a corrugating nip. 
a liner delivery roll for joining the liner web with 
the corrugated medium web to form the single 
face corrugated web along the large diameter 
fluted corrugating roll: and io 
a wrap arm device for adjusting the amount of 
circumferential wrap of the single face corrugat- 
ed web around a circumferential portion of the 
large diameter fluted corrugating roll, the wrap 
arm device including at least a pair of wrap 1 * 
arms rotatable about a pivot axis passing 
through a first end of each pivot arm, the pivot 
axis being spaced from the axis of rotation of 
the large diameter fluted corrugating roll. 

20 

10. The apparatus as set forth in claim 9 wherein the 
wrap arm device includes an idler roll positioned be- 
tween a second end of each wrap arm, such that 
when the wrap arm device is in an extended posi- 
tion, the idler roll is positioned adjacent to the large 25 
diameter fluted corrugating roll and when the wrap 
arm device is in a retracted position, the idler roll is 
positioned a distance from the large diameter fluted 
corrugating roll. 

30 

11. The apparatus as set forth in claim 10 further com- 
prising a plurality of pressure belts each entrained 
between a pair of idler rolls, the plurality of pressure 
belts being positioned along the length of the small- 
er diameter fluted corrugating roll to apply a radial 35 
force to the small diameter roll along the axial length 
thereof, the resultant of said radial force creating a 

nip force acting through the corrugating nip to re- 
strain the small diameter ro/f against deflection. 
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